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3 Severe pollution means PM 2.5 reached 150 mcg/m3
4 The State Council of People’s Republic of China released news press in March, 2016, proising in 2030 the C02
emission will hit a peak. It is a single standard regulation on CO2 emission
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5 Calculation based on Suo, 2016
6 Calculation based on Suo, 2016
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1. History of Reform
1.1 1949-1985
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9 When third party starting to have less profit, they were tired of continuing to invest.
10 State Grid Corporation of China and China Southern Grid (SGCC)国家电网公司, and China Southern Power
Grid Company (CSG)中国南方电网
11 China Huaneng Group (CHNG)中国华能集团公司, China Guodian Corporation (GUODIAN)中国国电集团公司,
State Power Investment Corporation (SPIC)中国电力投资集团, China Huadian Corporation (HUADIAN)中国华能
集团公司, and China Datang Corporation (CDT)中国大唐集团公司
12 SDIC Power Holdings Co.,Ltd. (SDIC)国家开发投资公司电力有限责任公司, Guohua Electricity Power
Corporation(GHEPC)神华北京国华电力有限责任公司, China Resources Power Holdings Company Limited (CRP),
华润电力有限公司 and China General Nuclear Power Group (CGNPC)中国广核集团有限公司
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13 Tests has involved test of line loss, test of security, and test of consistency. (2014)
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2.1.2 Smart Grid
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2.2 Political Barriers
2.2.1 Power Grid Levels
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14 Appendix A 4 shows the fluctuation of daily generation change within a year. Appendix A 5 illustrates power
generation within a randomly selected continuous 15 days. Appendix A 6 shows curves of power generation in
two typical adjacent days. We can observe the fluctuation.
15 Apppendix A 8 is an illustration of regional power grids in China
16 Appendix A 9 illustrate how provincial and city grids are interconnected
17 Appendix A 10 illustrates Shanx Power Grid
18 Level of power grids is similar to Germany
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2.2.2 Trading Barriers
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19 SDPC, 2015. 发改价格[2015]3105号
20 SDPC, 2015. 发改价格[2015]962号
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3. Estimation of Distribution and Transmission Separation
3.1 Motivation of Research
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21 Less transactions are made within the combined system, according to TCE, less transaction will lead to lower
cost.
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22 Refers geographically.
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3.3 Hypothesis and Cost Function
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3.4 Data and Assumption
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23 The cost function has been standardized by Martinez-Budria et al. Method (2003) based on Ramsey pricing
function. Ramsey pricing derivation see Appendix D 8
24 C = C (y; w) stands for total cost of provincial companies, detailed explanation please see Appendix D
25 The time period is so short because from July 8th 2010 the first UHV transmission line was put into operation,
the data prior to the date does not exist.
26 The 8 observations are composed by SGCC and CSG from 2011-2014, each has 4 observations. Limited amount
of observations made our regression very similar to calibration.
27 Zhang et al. (2010) had their separation at the provincial level, which they had the separation voltage of 200KV.
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The illustration of their separation please see Appendix D 1.
28 This is similar to Zhang et al. (2010) with first term, quadratic term, and interaction terms.
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29 Original form of regression can be found in Appendix D
30 There might be too many variables to estimate for such small amount of observation, however, this is because
in the original model (Zhang et al., 2010) they included the quadratic terms because there is a possibility that the
relationship is not linear, and the interaction terms because fixed cost may affect total cost after separation.
Choosing the same variables without excluding is afraid of exclusion will cause incorrect calibration.
31 Can be find in Appendix D
32 α stands for the percentage of change
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33 Gauss-Markov assumptions are the assumptions by Gauss-Markov states the conditions to get best linear
unbiased estimators.
34 Even though we intended to use OLS regression, the limited observation has prevented us from forming a
well-fitted regression model. Thus, what we did is more similar to calibration than regression.
35 Omitting important variables may cause bias in the model, however, we would like to see the relationship
between combined transmission and distribution and the total cost under limited observations, thus we have to
omit some variables.
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36 We are aware of that due to limited amount of observations, R2 is usually at goodness of fit.
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People's Republic of China Price Law+ "CPC Central Committee and State Council
on Further Deepen the Power System a number of Opinions "9N,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“To strengthen the supervision of power transmission and distribution costs, the cost
of going to regulate transmission and distribution pricing behavior, improve the
electricity transmission and distribution to develop science, rationality and
transparency.”
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4.2 Pricing Mechanism
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41 This statement is also supported by Edwards and Starr (1976)
42 We did not estimate the change in fixed cost because of limited data, but it is indicated by considering Tirole
(1988) and Mansfied (1976).
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43 T: transmission, D: distribution. The total output of grids is measured by the combined output of transmission
and distribution
44 Assume combined cost is lower than stand-alone cost
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45 If VE > 0, there is less cost to have combine; if VE > 0, there is more cost to have separation
46 First line refers to fixed cost when transmission and distribution are combined; second line and third line
shows the variable cost of combined distribution and transmission
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